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ABSTRACT

This report has been prepared as part of the Multi-Species Conservation Strategy for Species At
Risk in the Milk River Basin (MULTISAR). This initiative was spearheaded by Alberta
Sustainable Resource Development (SRD), Fish and Wildlife Division and the Alberta
Conservation Association. The aim of the MULTISAR project is to implement a process to
achieve multi-species conservation through appropriate management on critical parts of the
landscape. The objectives of this project were summarized in the Year 1 Progress Report for the
MULTISAR project (Alberta Species at Risk Report No. 72 -
http://www3.gov.ab.ca/srd/fw/riskspecies/). At its core, the MULTISAR project emphasizes
cooperative initiatives, partnerships and voluntary stewardship activities to achieve conservation
of species at risk.

The Milk River Basin is located in southern Alberta, Canada and occupies an area of
approximately 6,776 km”. The basin extends north from the United States border along the
Saskatchewan border to Cypress Hills Provincial Park and west to Whiskey Gap, Alberta
(located east of Cardston). The unique landscapes, topography and remaining native prairie
within the Milk River Basin and along the North Milk and Milk Rivers and their tributaries
provide habitat to a diversity of wildlife. Numerous plants and animals within the Milk River
Basin are at the northern limit of their North American range and are either unique to the basin or
are rare anywhere else in Alberta or Canada. As many as 7 “At Risk”, 10 “May Be At Risk” and
27 “Sensitive” bird, mammal, fish, amphibian or reptile species are found within the Milk River
Basin of Alberta.

Populations of rare or unique species within the Milk River Basin are sensitive to human
disturbance or incompatible land uses that remove, fragment or lower the quality of their habitat.
Although many rare or threatened species are bound by unique habitat types such as badlands or
eroded sandstone cliffs and hoodoos, others are dependent on the continuation of key ecological
processes such as grazing to meet their habitat needs or ecological requirements. Prior to
European settlement of the prairies, a wide range of interrelated factors including drought, fire
and bison grazing shaped prairie ecosystems and created dynamic and varied landscapes.
Attempts to mimic or sustain these types of natural disturbances are considered necessary to
maintain the structure and function of prairie ecosystems, and to accommodate the diverse needs
of multiple wildlife and plant species.

The objectives of the current project are as follows:

1. to provide an overview of historic disturbance regimes of importance in the Milk River
Basin (Part I);

2. toreview how current grazing management practices impact or potentially serve certain
ecosystem processes (Part I and II);

3. toreview key grazing management principles and provide a description of seven grazing
systems that are suited for use in the Milk River Basin (Part II);

4. to summarize known ecological and habitat requirements for select management species
in the Milk River Basin (Part III);
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5. to evaluate range management systems for their relative value in providing habitat for
select management species (Part III); and

6. to provide a summary of beneficial management practices for Milk River Basin select
management species (Part III).

The purpose of this report is to develop guidelines to assist with the design of stewardship
activities within the Milk River Basin as part of the MULTISAR project. An assessment of
grazing processes and available management practices within the context of historic disturbance
regimes and multiple species needs, provides a foundation from which to design appropriate
habitat conservation strategies.

This document provides background information on the ecological and habitat requirements of
28 select management species within the Milk River Basin. These species are considered either
individually or as management groups of species with similar ecological requirements. The
beneficial management recommendations in Part III of this report encompass appropriate land
use and grazing management strategies to maintain or enhance habitat for these species and to
avoid or minimize impacts during sensitive periods. The recommendations were derived from a
literature review of the limiting factors, habitat needs and ecology of each species, knowledge of
grazing management, and consultation with species and range management experts. For most
species, the recommendations can be applied to the full extent of their range within the Grassland
Natural Region of Alberta. A synthesis of beneficial management practices is provided at the
conclusion of Part III.

It is important to stress that the recommendations provided in Part III of this report will be
subject to ongoing revision based on new information, monitoring and evaluation, and feedback
from interested parties or agencies. Consequently, this report should be considered a “living
document” subject to an adaptive management process of review and improvement.
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Beneficial Management Practices for the Milk River Basin, Alberta

1 PROJECT OVERVIEW

The fauna and flora of the Milk River Basin have evolved in response to natural processes such
as fire and native herbivore grazing as well as aboriginal manipulation of the environment. The
underlying assumption of many range management practices is that techniques that best mimic
local natural use patterns will be beneficial for native flora and fauna. This assumption is based
on the theory that native flora and fauna are physiologically or behaviourally adapted to suit
certain evolutionary disturbance regimes.

Part I of this report provides an overview of historic natural disturbance processes and reviews
how current grazing management practices impact or potentially serve certain ecosystem
processes. In Part I, a description of key grazing management principles is given in addition to
a description of seven grazing systems that are suitable for use in the Milk River Basin. Part III
of this report provides a description of the ecological and habitat requirements and corresponding
beneficial management practices (BMPs) for 28 select management species in the Milk River
Basin. These species are considered either individually or as management groups of species with
similar ecological requirements. The main emphasis of Part III of the report is to assess the pros
and cons of grazing and various grazing systems for maintaining or enhancing critical habitat for
each species. The BMP recommendations developed for each species or species group address
advantageous grazing practices as well as other land stewardship and habitat enhancement
strategies. BMP recommendations were derived from a review of the limiting factors, habitat
needs and ecology of each species, knowledge of grazing management, and consultation with
species and range management experts. A synthesis of recommendations is provided at the
conclusion of Part IIl. The BMPs described in this report will be subject to ongoing review and
evaluation based on new information, monitoring of ongoing stewardship programs, and
feedback from interested parties or land management agencies.

The purpose of this project is to develop guidelines to assist with the implementation of
stewardship activities within the Milk River Basin. This project is a component of the Multi-
Species Conservation Strategy for Species at Risk in the Milk River Basin (MULTISAR).
MULTISAR is a joint initiative coordinated by Alberta Sustainable Resource Development
(SRD), Fish and Wildlife Division and the Alberta Conservation Association. A more detailed
description of the objectives of this initiative can be found in the Year 1 Progress Report for the
MULTISAR project (Quinlan et al. 2003).

2 STUDY AREA

The Milk River Basin occupies an area of approximately 6,776 km? in southern Alberta,
extending north from the United States border along the Saskatchewan border to Cypress Hills
Provincial Park and west to Whiskey Gap. The North Milk and Milk Rivers flow within the
basin toward the Gulf of Mexico. The Milk River Basin contains a diversity of landscapes
including badlands, plains, uplands and valleys. Badlands can be found in the downstream
section near Lost River. Unique eroded sandstone cliffs and hoodoos characterize many areas
along the valleys of the Milk River and its tributaries.
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The Milk River Basin is located within the Grassland Natural Region and contains areas of the
Dry Mixedgrass, Mixedgrass, and Foothills Fescue Natural Subregions (Strong and Leggat
1992). The Dry Mixedgrass Subregion occupies the majority of the drainage basin and is
composed of shortgrass species, such as blue grama (Bouteloua gracilis), and mid grasses like
western wheat grass (Agropyron smithii), June grass (Koeleria macrantha), and spear grass
(Stipa spp.). The Mixedgrass Subregion is restricted to the northeast corner of the basin near the
Cypress Hills and in the south central area north of the Sweet Grass Buttes. This subregion has a
slightly moister and cooler climate than the Dry Mixedgrass Subregion, and contains similar
vegetation but with a larger proportion of western porcupine grass (Stipa curtiseta) and northern
wheat grass (Agropyron dasystachyum). The Fescue Subregion receives the greatest
precipitation and makes up a small percentage of the basin’s total area. It occupies an area to the
west including the Milk River Ridge and portions of Cypress Hills Provincial Park. Fescue
grassland communities are dominated by rough fescue (Festuca scabrella), Idaho fescue
(Festuca idahoensis), Parry’s oatgrass (Danthonia parryi) and intermediate oatgrass (Danthonia
intermedia).

Cattle production is the primary land use in the Milk River Basin. Three large provincial grazing
reserves (Pinhorn, Sage Creek and Twin River), an Agriculture and Agri-food Canada research
substation (Onefour), as well as numerous grazing leases, preserve some of the native grasslands
within the basin. Approximately 30 percent of the basin is cultivated, with the majority of
cultivation around the town of Milk River. Oil and gas development activity (i.e., exploration,
drilling etc.) is present throughout the basin, with drilling activity apparently on the increase.
Several ecological reserves also occur within the study area including Writing on Stone
Provincial Park, portions of Cypress Hills Provincial Park, the Milk River Natural Area, and
Kennedy Coulee Ecological Reserve.

3 METHODS

A thorough literature review was conducted to compile published scientific literature and
unpublished reports pertaining to natural processes, grazing management, and ecological and
habitat requirements for the 28 select management species. Where possible, information specific
to the Milk River Basin was obtained. Subject searches were done primarily using the Agricola
and Biological Abstracts databases as well as information available from SRD libraries and
websites. Professional experts in the fields of range ecology and wildlife biology were
contacted to provide current information.

The Habitat Suitability Index (HSI) Models that were developed as part of the MULTISAR
project (Downey et al. 2004) helped in identifying key habitat requirements for the select
management species. HSI models were prepared for fifteen of the species considered in this
report including the ferruginous hawk (Buteo regalis), prairie falcon (Falco mexicanus), sharp-
tailed grouse (Tympanuchus phasianellus jamesi), burrowing owl (Athene cunicularia),
loggerhead shrike (Lanius ludovicianus), Sprague’s pipit (Anthus spragueii), olive-backed
pocket mouse (Perognathus fasciatus), American badger (Taxidea taxus taxus), Richardson’s
ground squirrel (Spermophilus richardsonii), prairie rattlesnake (Crotalus viridis viridis), short-
horned lizard (Phrynosoma hernandesi hernandesi), plains spadefoot toad (Spea bombifrons),
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great plains toad (Bufo cognatus), western small-footed bat (Myotis cilolabrum cilolabrum) and
the Weidemeyer’s admiral butterfly (Limenitis weidemeyeriii). HSI models for the swift fox
(Vulpes velox) and long-billed curlew (Numenius americanus) were not included in this report as
they were still in the preliminary stages of preparation and review at the time of writing.

The 28 select management species included in Part III of this report were chosen during the early
stages of the MULTISAR initiative based on certain selection criteria (Quinlan 2004). The
primary criteria for species selection included:

1
2
3.
4.
5
6

strong representative of a group of species with similar habitat associations,
strong association with a specific major ecosystem (e.g., native grasslands),
strong association with specific habitat structures (e.g., cliffs),

narrow ecological tolerances,

high sensitivity to habitat changes and human activities, and

value as a “keystone species” (e.g., important prey species).

Selected species included those listed as “At Risk”, “May Be At Risk” or “Sensitive”, as well as
priority game species and ecologically important species in the Milk River Basin.
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1 OVERVIEW OF NATURAL PROCESSES

The grasslands natural region of Alberta occupies approximately 9.7 million hectares (24 million
acres) of land, of which nearly 43% remains as native prairie (Prairie Conservation Forum 2000).
Dry Mixedgrass, Mixedgrass and Foothills Fescue Natural Subregions occur in the Milk River
Basin Basin, of which the Dry Mixedgrass Subregion forms the most significant land base
component (Strong and Leggat 1992). The prairie landscape as we see it today has been forming
for millennia. The topographic and physical characteristics have their origins in the last
glaciation. The development of the landscape was influenced by the advance and retreat of
several glaciations, the most recent being the Laurentide Glacier, and the erosion and deposition
processes that took place following this period. The pattern and type of soils and associated
vegetation that have since come to dominate the prairies is largely the result of periodic drought,
flood, fire, large and small herbivore grazing and predators.

Grasslands exist as a result of natural causative agents that affect an area to favour grass or grass-
like vegetation. Grasslands evolved in response to several natural agents, acting singly or, more
likely, collectively. Climate, topography and wind, large ungulate herds and fire are often cited
as primary natural agents favouring grasslands over woodlands. The survivability of certain
vegetation or community types is likely the result of these species to adapt to a historical
disturbance regime. Although the size, intensity and return interval of disturbance prior to
European settlement is largely unknown, scientific and cultural knowledge indicate that natural
variation was great (Bradley and Wallis 1996).

1.1 Fire

Fire is an important ecological process in terrestrial ecosystems, limiting encroachment by
woody species, facilitating plant community renewal by removing excess dead plant material and
recycling nutrients. Under protection from fire, areas that have historically consisted of
grassland or open prairie savanna have experienced an increase in the cover of woody vegetation
(Bailey and Wroe 1974, Vogl 1974, Bock and Bock 1984). The advance of woody species in
previously grassland dominated regions is evidenced in the photographic records from near the
turn of the century, historical accounts and biosequence (grassland to wooded types) of soils
(Baumeister et al. 1996, Dormaar and Lutwick 1966).

The historic fire return interval for fescue prairie is estimated to be 5-10 years (Wright and
Bailey 1982, Arno 1980). The availability and continuity of fuel, topography and climatic
(mostly wind) conditions determine the propagation of fire and its behaviour on the prairie
landscape (Pyne et al. 1996). Prairie fires would have varied in intensity and size depending on
these factors. Historical accounts indicate that prairie fires often burned for days and single fires
covered huge areas, running for 100 to 200 km or more (Nelson and England 1971, Higgins
1986).

Many plant communities require fire to rejuvenate growth and return species composition to an
earlier seral stage (Wright and Bailey 1982). In areas where the rate of litter accumulation
exceeds decomposition with plants curing and dying back each year, fire acts as a mechanism for
accelerating the recycling of nutrients into the soil. Prairie landscapes, as influenced by
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historical fire and bison grazing events, existed as a mosaic of seral communities (transitory
stages of plant community development), each with unique disturbance histories.

Grasslands in the drier regions of the Great Plains are maintained by climatic factors, whereas at
the fringe of grassland and forest ecotones, a combination of fire, drought and grazing/browsing
serve to determine the type of vegetative cover (Coupland 1992). Since common woody species
such as aspen (Populus tremuloides) and buckbrush (Symphoricarpos occidentalis) sprout
vigorously following fire, occasional fire events alone would not control shrub cover. Extensive
browsing of woody shoots by bison as well as wallowing, trampling and toppling of trees by
rubbing against them likely contributed significantly to the suppression of aspen growth on the
prairies (Campbell et al. 1994).

Changes in the composition of fescue prairie as a result of fire have been primarily attributed to
an altered microenvironment, particularly moisture regimes (Romo 1996). Burning mostly shifts
the environment in fescue prairie from one with light limitation to one that is water limited.
Grasses adapted to drier environments are favoured over species adapted to more mesic
environments. Annual spring burning in the parkland causes a shift from species of the fescue
prairie towards a mixedgrass prairie association (Anderson and Bailey 1980). The persistence
of these drier conditions is dependent on the severity of the fire and the climatic conditions
following the fire event. Under favourable climatic conditions, the recovery of burned fescue
prairie to pre-burn composition and production may only require a few years (Joudannais and
Bedunah 1990, Redmann ef al. 1993).

Fire has important ecological effects on vegetation composition and structure, including
productivity, insect populations and soil properties (Kerr et al. 1993). Fire favours vegetation
that is adapted to periodic removal of above ground growth. Fire commonly favours forbs over
grasses in grasslands (Daubenmire 1968, Antos ef al. 1983, Bailey and Anderson 1978). Plant
species diversity may increase by removing litter from areas that have heavy accumulations.
Excessive litter build up can be detrimental to seeding establishment of some species. In the
fescue prairie, large bunches of rough fescue are more seriously damaged by fire than smaller
bunches, indicating these plants are adapted to shorter intervals between fires or disturbance
which limit the expansion in plant diameter (Antos et al. 1983). Fescue grasslands are generally
resistant to fire, as single defoliation events following fire do not have a detrimental effect on
rough fescue (Bogen et al. 2003). This resistance is likely facilitated by reduced production in
rough fescue plants after fire, which diminishes the value of grazing especially with regard to the
increased risk to the plant with subsequent grazing.

Historical records of lightning-set fires are rare compared with the accounts of Native American-
set fires (Higgins 1986). Higgins (1984) found that on average 6-24 lightning fires per year per
10,000 km?* occurred in the mixedgrass prairie during a period from 1940-1981. The majority of
these fires occurred in July and August. In more mesic environments, the incidence of lightning
caused fire may be less significant. In Yellowstone National Park, for example, lightning strikes
on average 4 times per km”/year, but has not initiated a single fire in the northern range despite
an abundance of available fuel (Kay 1995). This is likely because when conditions are
conducive to lightning strikes, the herbaceous vegetation is too green to carry a fire.

Part I, Natural Processes of the Milk River Basin



Beneficial Management Practices for the Milk River Basin, Alberta

Historically, aboriginal burning occurred in every month of the year except January (Higgins
1984).

1.2 Native Americans

Fire caused by Native Americans differs from lightning fire in terms of seasonality, frequency,
severity and ignition patterns (Kay 1995). Aboriginal fires were mostly set in spring, between
snowmelt and greenup, or late in the fall at a time when burning conditions would not create as
severe effects as those caused by lightning fires during dry periods (Kay 1995). Whereas
lightning fires tend to be infrequent and intense, native burning during these periods was more
frequent, but produced a lower intensity fire. The impact of native burning on plant communities
was undoubtedly great, contributing to the formation of the mosaic of vegetation types on the
prairie that were prevalent at the time of European settlement.

It is suggested that where precipitation is sufficient to support the growth of trees, grasslands
were of anthropogenic rather than climatic origin (Denevan 1992). However, other climatic and
topographical factors influence the persistence of parkland or forested vegetation. Burning at the
grassland-forest transition will create drier conditions favouring grassland, pushing back the
forest edge. Some regions of the prairies may have been maintained only through nearly annual
burning by Native Americans during the last 5,000 years (Anderson 1990). Native Americans
were active landscape architects, using fire extensively to manipulate the plant community and
distribution of game (Dormaar and Barsh 2000). Fire was used by Native North Americans to
modify the plant community to maintain, for example, patches of naturally occurring medicinal
and food plants such as camas and wild turnip, and many other cultural and inter-tribal relation
reasons (Kay 1995). The nomadic nature of tribes influenced the occurrence of useful medicinal
and food plants by the collection of plants from certain areas and cultivation by transplanting
shoots or runners.

Native Americans also had the capability to influence the ungulate population through hunting,
which in turn would influence the native prairie. Lewis and Clark (1893) noted that “with regard
to game in general, we observe that the greatest quantities of wild animals are usually found in
the country lying between two nations at war.” Aboriginal hunting tended to extirpate or drive
out game animals, and resource depletion around camps and villages has frequently been
reported in studies of modern hunter-gatherers (Kay 1995).

1.3 Bison

Herds of bison (Bison bison) on the northern Great Plains distributed themselves in response to
variable climatic factors, fluctuations in the quality and quantity of available forage, availability
of water and hunting pressure. The number of bison in North American has been estimated at 40
to 60 million animals by Seton (1929) based on assumptions regarding carrying capacity, range
area, habitats and population trends. The migratory nature of bison makes it difficult to estimate
the population that existed in western Canada. From historical accounts of western Canada’s
early explorers, individual bison herds would have ranged in the thousands, and millions were
likely present on the grasslands of western Canada at any given time (England and DeVos 1969).
Undoubtedly, their impact on the landscape was significant. Larson (1940) suggested that their
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presence in the short grass prairie maintained that plant community in a state of disclimax and
without bison overgrazing the community would likely be more representative of mixedgrass
prairie.

Although bison overgrazing was prevalent throughout the prairies, their transient nature would
have likely resulted in large herds not returning to these areas for several years. Bison may also
have demonstrated what Epp (1988) refers to as a “dual dispersion strategy” having both
migratory and non-migratory herds. River valleys, parklands, ranges of hills and sandhills with
abundant water may have been inhabited by small sedentary herds of bison, which fed in nearby
grassy uplands (Epp 1988). Bison may have also remained on the plains during mild winters
(Moodie and Ray 1976).

It is generally believed that bison migration was from the mixedgrass prairie of the northern
Great Plains to the fescue prairie in the foothills and parkland in Alberta and similar regions in
Saskatchewan and Manitoba with the onset of winter (Moodie and Ray 1976, Morgan 1980). In
early autumn soon after the summer rut, large herds of plains bison split into smaller units and
migrated to wintering grounds. However, other views have challenged this notion, suggesting
that bison movements were erratic, only governed by the availability of food (Hanson 1984).

Based on a preference of fescue prairie for wintering by bison, movement to the foothills and
parkland was likely driven by three fundamental energy requirements to survive the winter: 1)
deposit fat reserves prior to the onset of winter; 2) utilize a winter diet of adequately high energy
forage and 3) take advantage of protein-rich, early spring forage growth (Baumeister ef al. 1996).
Rough fescue (Festuca campestris), the characteristic grass of the fescue prairie, initiates spring
growth approximately one month earlier than dominant mixedgrass prairie species such as blue
grama (Bouteloua gracilis). Early spring growth is typical of most cool season grasses and
providing soil moisture is sufficient enough, additional growth may occur in the fall (Stout et al.
1981). This lends to the adaptation of rough fescue grassland to grazing during dormant periods.
Repeated defoliation of rough fescue during the growing season can be detrimental, resulting in
reduced yields, vigor and eventual elimination of plants from the community (Willms 1988,
Willms and Fraser 1992). In comparison, mixedgrass communities may be more resistant to
grazing during the growing season based on the historic use pattern of these ranges. Repeated
defoliation at a moderated utilization level throughout the growing season generally does not
negatively impact species composition in mixedgrass communities (Biondini ez al. 1998).

Selective use of habitats or plant species by large herbivores can influence plant populations,
diversity and community structure, and ecosystem processes (Vinton et al. 1993). The
opportunity for selective grazing within plant communities in the northern Great Plains by
immense migratory bison herds was likely low. Rather, the forage supply would have been
completely utilized before the herd moved on as indicated by accounts in the journals of early
explorers. Where vast herds of bison had passed, the ground was completely denuded of
vegetation leaving little or no forage available for the explorers’ horses (Nelson 1973).
However, where sedentary herds existed, there would be a greater opportunity for selective
grazing and regrazing of more favourable forage.
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Bison behaviour and activity, besides grazing, also influenced the structure and composition of
grasslands. Wallowing, pawing, trailing and other similar non-grazing bison activity creates
micro-environmental effects that increase heterogeneity on the landscape. These small changes
on the landscape increase the diversity of environmental conditions plants are able to take
advantage of and potentially increase overall species richness (Hartnett ef al. 1997).

Although cattle, as large grass-feeding herbivores, may be able to fulfill the same ecological
function as bison, there are inherent differences in their grazing behaviour. Cattle grazing
patterns are influenced by slope, as well as horizontal and vertical distance from water,
regardless of forage availability (Van Vuren 1982). Cattle use a significant lower percentage of
upland habitat compared with bison and tend to favour floodplain habitat. Forage availability
appears to be the only factor affecting bison distribution as rugged terrain seldom impedes their
movement and they will travel considerable distance from water, spending less time at a water
source. Bison are far more efficient water users than cattle and can better utilize lower quality,
drier forage (Wuerthner 1998). The construction of fences, stockwater supplies and other
developments undoubtedly alter bison and cattle foraging behaviour alike compared with the
natural wanderings of large bison herds.

1.4 Other Wildlife

The Great Plains are described as teeming with abundant game in historical accounts of Pre-
settlement times. Nelson (1973) describes the early explorers’ accounts of the variety of species
such as bison, elk (Cervus elaphus), antelope (Antilocapra americana), wolves (Canis lupus) and
cougars (Felis concolor) as common in their thousands and millions, along with a multitude of
birds. The area around Cypress Hills was likened to parts of Africa where the plains were
swarming with animal life of all kinds.

Antelope numbers were estimated to be as numerous as the bison (Rand 1945). The historical
range of antelope extended to the North Saskatchewan River east into Manitoba and northwest to
Rocky Mountain House, Alberta (England and Devos 1969). There is little account of the
slaughter of antelope to the excess experienced by the bison during the same period, but their
numbers decreased greatly. This may be due to a loss of suitable habitat with the extirpation of
bison herds. The diet of antelope consists largely of forbs and browse and the abundance of
suitable forage would have largely been dependent on grazing by bison herds and fire to favour
these plant species. The demise of large antelope herds may have been linked with the
extirpation of the bison as well as the construction of barbed wire fences and other obstructions
to antelope movement with the onset of European settlement.

As a result of long-term control measures and other human activities, several species of
carnivores have been extirpated from rangelands of North America (Jones and Manning 1996).
These include species such as wolves, black bears (Ursus americanus), grizzly bears (Ursus
arctos) and cougars. Conversely, species such as coyotes (Canis latrans) and badgers (Taxidea
taxus) now inhabit areas that were not used by them historically (Jones and Manning 1996).
Carnivore predation, in addition to native hunting, may have influenced ungulate populations and
distribution. According to predator-prey theory, prey populations will increase if they have a
refugium where they are safe from predation (Taylor 1984). By undertaking long-distance
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migrations, bison were able to outdistance most of their carnivorous and human predators (Kay
1995).

The abundance and influence ungulate species other than bison had on the prairies is
questionable in some regions of western North America (Kay 1995), but the influence of the
beaver (Castor canadensis) in shaping the landscape of western Canada is significant. Where
humans wielded fire, beavers controlled the water. While beaver were commonly found along
mountain streams, large numbers also inhabited water courses on the prairies (Kay 1995). It is
suggested millions of beaver inhabited western North America before the fur trade (Johnson and
Chance 1974). Beavers continually dammed up streams and rivers often causing new water
courses to be formed. Changes in drainage patterns had distinct influence on vegetation and
likely attracted other animals, such as moose and ducks, to the area. Beaver are not nearly as
common as they were prior to European settlement and are even considered ecologically extinct
in regions of western North America (Kay 1995).

Small burrowing mammals may have also contributed to the structure and function of the native
prairie. The black-tailed prairie dog (Cynomys ludovicianus) is the most widespread of the
prairie dog species in the mixedgrass and shortgrass prairies of the Great Plains (Hoogland
1995). Pre-settlement distribution and abundance is largely unknown, but lands currently
occupied by prairie dogs are thought to represent less than 10% of their historical range
(Anderson et al. 1986). Prairie dogs likely inhabited the Milk River Basin at one time, but their
distribution in Canada is presently restricted to extreme southern Saskatchewan. Prairie dogs can
have large and significant effects on plant productivity, community dynamics and nutrient
cycling (Whicker and Detling 1988) similarly, though not equal, to the effects of other burrowing
mammals on the prairie. Prairie dogs are principally herbivores and their grazing activities tend
to increase the abundance of forbs in the vicinity of established colonies. These modified habitat
conditions likely affected the distribution, at least on a regional level, of other foraging animals
such as antelope and bison (Stapp 1998). Burrowing activities that affect nutrient cycling and
other associated ecosystem processes thereby may also modify soil micro-climate and plant
production. The effects prairie dogs and other small mammals have on the ecosystem tended to
increase the overall diversity and promote functional integrity of native grassland communities
(Stapp 1998).

1.5 Implications for Ecosystem Management

Prairie species evolved in response to certain level of disturbance and many plant communities
became dependent on disturbance for their regeneration or survivability (Bradley and Wallis
1996). These disturbances occurred in such a manner that promoted biodiversity while
maintaining high productivity sustaining large ungulate populations. For example, more diverse
plant communities are more resistant to and recover more fully from a major drought (Tilman
and Downing 1994). Native prairie is in a state of dynamic equilibrium, self-sustaining and
resilient to disturbance within the natural range of variation. The stability of long-term primary
production in prairie ecosystems is dependent on the maintenance of biodiversity (Tilman and
Downing 1994).
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Although it is neither feasible nor practical to manage for all components of the ecosystem,
striving for ecological integrity through promotion of biodiversity and sustained function (e.g.,
grass production) is a principle of ecosystem management. Objectives of current range
management tend to be uniform distribution of use with moderate grazing pressure. These
management techniques strive to maintain the health of native prairie and avoid degradation of
areas where livestock may congregate, such as riparian habitats. Most grazing systems are
applied with moderate grazing pressure that permit selective grazing and the creation of
overgrazed and undergrazed patches. Patchy grazing contributes to landscape heterogeneity, but
it is usually within fields on a small scale (i.e., small patch size). Grazing systems can be used
that allow the creation of planned heterogeneity on a larger scale by controlling the grazing
pressure and time of grazing within fields.

By allowing natural processes, such as erosion/deposition, drought, flood, fire or herbivory to
occur on the landscape or by approximating them through management, it is assumed there will
be a better chance of preserving biodiversity and sustaining ecosystem processes (Bradley and
Wallis 1996). Patchy grazing on a large scale, with lightly, moderately and heavily used areas
may be desirable. These patterns of livestock use appeal to a greater variety of plant and wildlife
species. However, these practices applied on a smaller scale may not produce varying plant
communities significantly large enough to be effective habitats for certain species. It may be
more effective in some cases to create heterogeneous communities between fields on a landscape
level. Range management that over-intensifies or homogenizes grazing consistently across the
landscape will tend to reduce the range of natural variation. Specialized grazing systems can
create a mosaic of grass cover types to satisfy a diversity of animal species, while still
accommodating livestock grazing.

Prior to agricultural settlement, a wide range of interrelated factors such as drought, fire and
bison grazing created dynamic and varied landscapes. This likely included extremes in
environmental conditions from highly impacted areas (due to grazing, fire or drought, for
example) to areas of low use. These extremes are largely absent from the present day landscape,
but may have been very important to vegetation and wildlife dynamics. A better understanding
of missing features and natural processes on ecosystem health may be required for prairie
conservation.

Part I, Natural Processes of the Milk River Basin

13



Beneficial Management Practices for the Milk River Basin, Alberta

2 REFERENCES

Anderson, E.S., S. Forrest, T.W. Clark and L. Richardson. 1986. Paleobiology, biogeography,
and systematics of the black-footed ferret, Mustela nigripes, 1851. Great Basin
Naturalist Memoirs 8: 11-62.

Anderson, R.C. 1990. The historic role of fire in the North American grassland. In: S.L.
Collins and L.L Wallace (Eds.). Fire in North American tallgrass prairies. University of
Oklahoma Press. Norman, Oklahoma.

Anderson, H.G. and A.W. Bailey. 1980. Effects of annual burning on grassland in the aspen
parkland of east-central Alberta. Canadian Journal of Botany 58: 985-996.

Antos, J.A., B. McCune and C. Bara. 1983. The effect of fire on ungrazed western Montana
grassland. American Midland Naturalist 110: 354-364.

Arno, S.F. 1980. Forest fire history in the northern Rockies. Journal of Forestry 78: 460-465.

Bailey, A.W. and R.A. Wroe. 1974. Aspen invasion in a portion of the Alberta parklands.
Journal of Range Management 27: 263-266.

Bailey, A.W. and M.L. Anderson. 1978. Prescribed burning of a Festuca-Stipa grassland.
Journal of Range Management 31: 446-449.

Baumeister, T.R., D. Bedunah and G. Olson. 1996. Implications of bison-grassland coevolution
for management of elk on Montana’s Rocky Mountain Front. USDA Forest Service
Intermountain Research Station General Technical Report INT-GTR-343.

Biondini, M.E., B.D. Patton and P.E. Nyren. 1998. Grazing intensity and ecosystem processes
in a northern mixed-grass prairie, USA. Ecological Applications 8:469-479.

Bock, J.H. and C.E. Bock. 1984. Effect of fire on woody vegetation in the pine-grassland
ecotone of the southern Black Hills [Prescribed burns, Wind Cave National Park, South
Dakota]. American Midland Naturalist 112: 35-42.

Bogen, A.D., E:ZW. Bork and W.D. Willms. 2003. Defoliation impacts on Festuca campestris
plants exposed to wildfire. Journal of Range Management (In Press).

Bradley, C. and C. Wallis. 1996. Prairie ecosystem management: An Alberta perspective.
Published by Prairie Conservation Forum, Occasional Paper No. 2. Lethbridge,
Alberta. 29 pp.

Campbell, C., I.D. Campbell, C.B. Blyth and J.H. McAndrews. 1994. Bison extirpation may
have caused aspen expansion in western Canada. Ecography 17: 360-362.

Coupland, R.T. 1992. Fescue prairie. /n: R.T. Coupland (Ed.). Ecosystems of the World 8A
Natural Grasslands. Elsevier. Amsterdam, Holland.

Daubenmire, R. 1968. Ecology of fire in grasslands. Advances in Ecological Research
5:209-266.

Part I, Natural Processes of the Milk River Basin

14



Beneficial Management Practices for the Milk River Basin, Alberta

Denevan, W. 1992. The pristine myth: The landscape of the Americas in 1492. Association of
American Geographers Annals 82: 369-385.

Dormaar, J.F. and L.E. Lutwick. 1966. A biosequence of soils of the rough fescue prairie poplar
transition in southwestern Alberta. Canadian Journal of Earth Science 3: 457-471.

Dormaar, J.F. and R.L. Barsh. 2000. The prairie landscape: Perceptions of reality. Published by
Prairie Conservation Forum, Occasional Paper No. 3. 22 pp.

England, R.E. and A. DeVos. 1969. Influence of animals on pristine conditions on the Canadian
grasslands. Journal of Range Management 22: 87-94.

Epp, H.T. 1988. Way of the migrant herds: Dual dispersion strategy among bison. Journal of
the Plains Anthropological Society 33: 309-320.

Hanson, J.R. 1984. Bison ecology on the Northern Plains: a reconstruction of bison patterns for
the North Dakota region. Plains Anthropologist 29: 93113.

Hartnett, D.C., A.A. Steuter and K.R. Hickman. 1997. Comparative ecology of native versus
introduced ungulates. Pp. 72-101. [In: Knopf, F. and F. Samson (Eds.). Ecology and
Conservation of Great Plains Vertebrates. Springer-Verlag. New York, New York.

Higgins, K.F. 1984. Lightning fires in North Dakota grasslands and in pine-savannah lands of
South Dakota and Montana. Journal of Range Management 37: 100-103.

Higgins, K.F. 1986. Interpretation and compendium of historical fire accounts in the northern
Great Plains. U.S. Fish and Wildlife Service Resource Publication 161.

Hoogland, J.L. 1995. The black-tailed prairie dog: social life of a burrowing. University of
Chicago Press. Chicago, Illinois.

Johnson, D.R. and P.H. Chance. 1974. Presettlement over harvest of upper Columbia River
beaver populations. Canadian Journal of Zoology 52: 1519-1521.

Jones, C. and R.W. Manning. 1996. The mammals. /n: P.R. Krausman (Ed.). Rangeland
Wildlife. The Society for Range Management. Denver, Colorado. 440 pp.

Jourdannais, C.S. and D.J. Bedunah. 1990. Prescribed fire and cattle grazing on an elk winter
range in Montana. Wildlife Society Bulletin 18: 232-240.

Kay, C.E. 1995. Aboriginal overkill and native burning: Implications for modern ecosystem
management. Eighth George Wright Society Conference on Research and Resource
Management on Public Lands, Portland, Oregon. April 17-32, 1995.

Kerr, D.S., L.J. Morrison and K.E. Wilkinson. 1993. Reclamation of native grasslands in
Alberta: A review of the literature. Alberta Land Conservation and Reclamation
Council Report NO. RRTAC 93-1. Edmonton, Alberta.

Larson, F. 1940. The role of bison in maintaining the short grass plains. Ecology 21: 113-121.

Part I, Natural Processes of the Milk River Basin

15



Beneficial Management Practices for the Milk River Basin, Alberta

Lewis, M. and W. Clark. 1893. The history of the Lewis and Clark expeditions. Edited by E.
Coues, originally published by Francis P. Harper. New York, New York. Republished
in 1964 by Dover Publications. New York, New York.

Moodie, D.W. and A.J. Ray. 1976. Buffalo migrations in the Canadian Plains. Plains
Anthropologist 21: 45-52.

Morgan, R.G. 1980. Bison movement patterns on the Canadian plains: An ecological analysis.
Plains Anthropologist 25 (88 part 1): 143-160.

Nelson, J.G. and R.E. England. 1971. Some comments on the causes and effects of fire in the
northern grasslands area of Canada and the nearby United States, ca. 1750-1900. The
Canadian Geographer 15: 295-306.

Nelson, J.G. 1973. Animals, fire and landscape in the northwestern plains of North America in
pre and early European days. Pp. 63-79. In: J. G. Nelson (Ed.). The Last Refuge.
Harvest House. Montreal, Quebec.

Prairie Conservation Forum. 2000. Native prairie vegetation baseline inventory. Alberta
Sustainable Resource Development, Resource Data Division. Edmonton, Alberta.

Pyne, S.J., P.L. Andrews and R.D. Laven. 1996. Wildland fire fundamentals. Pp. 3-45. In:
Introduction to Wildland Fire, 2™ Edition. Wiley. New York, New York.

Rand, A.L. 1945. The 1945 status of the pronghorn antelope, Antilocapra americana (ORD) in
Canada. National Museum of Canada Bulletin 106, Biological Series No. 34. Queen’s
Printer. Ottawa, Ontario.

Redmann, R.E., J.T. Romo, B. Pylypec and E.A. Driver. 1993. Impacts of burning on primary
productivity of Festuca and Stipa-Agropyron grasslands in central Saskatchewan.
American Midland Naturalist 130: 262-273.

Romo, J.T. 1996. Fire and conservation of the Fescue Prairie Association. In: Proceedings of
the Parks Canada National Prescribed Fire Workshop, October 1-4, La Maurice
National Park, Quebec.

Stapp, P. 1998. A reevaluation of the role of prairie dogs in Great Plains grasslands.
Conservation Biology 12: 1253-1259.

Seton, W.T. 1929. Lives of game animals. Volume III, Part 1. Doubleday, Doran and
Company. New York, New York.

Stout, D.G., A. McLean and D.A. Quinton. 1981. Growth and phonological development of
rough fescue in interior British Columbia. Journal of Range Management 34: 455-459.

Strong, W.L. and K.R. Leggat. 1992. Ecoregions of Alberta: Volume 1. Alberta Forestry, Land
and Wildlife, Land Information Services. Edmonton, Alberta.

Taylor, R.J. 1984. Predation. Chapman and Hill. New York, New York. 166 pp.

Part I, Natural Processes of the Milk River Basin

16



Beneficial Management Practices for the Milk River Basin, Alberta

Tilman, D. and J.A. Downing. 1994. Biodiversity and stability in grasslands. Nature 367: 363-
365.

Van Vuren, D. 1982. Comparative ecology of bison and cattle in the Henry Mountains, Utah,
pp. 449-457. In: L. Nelson and J.M. Peek (Eds.). Proceedings of the Wildlife-
Livestock Relationships Symposium. University of Idaho, Coeur d’Alene, Idaho.

Vinton, M.A., D.C. Hartnett, E.J. Finck and J.M. Briggs. 1993. Interactive effects of fire, bison
(Bison bison) grazing and plant community composition in tallgrass prairie. American
Midland Naturalist 129: 10-18.

Vogl, R.J. 1974. Effects of fire on grasslands, pp. 139-194. In: T.T. Kozlowski and C.E.
Ahlgren (Eds.). Fire and Ecosystems. Academic Press. New York.

Whicker, A. and J.K. Detling. 1988. Ecological consequences of prairie dog disturbances.
Bioscience 38: 778-785.

Willms, W.D. 1988. Response of rough fescue (Festuca scabrella) to light, water, temperature,
and litter removal under controlled conditions. Canadian Journal of Botany 66: 429-
434.

Willms, W.D. and J. Fraser. 1992. Growth characteristics of rough fescue (Festuca scabrella
var. campestris) after three years of repeated harvesting at scheduled frequencies and
heights. Canadian Journal of Botany 70: 2125-2129.

Wright, H.A. and A.W. Bailey. 1982. Fire ecology, United States and southern Canada. Wiley,
New York.

Wuerthner, G. 1998. Are cows just domestic bison? Behavioural and habitat use differences
between cattle and bison. [n: Irby, L.R. and J.E. Knight (Eds.). International
Symposium on Bison Ecology and Management in North America. Montana State
University, Montana.

Part I, Natural Processes of the Milk River Basin

17



PART II: GRAZING MANAGEMENT



Beneficial Management Practices for the Milk River Basin, Alberta

1 OVERVIEW OF GRAZING MANAGEMENT

1.1 Principles

Range management is referred to as the art and science of producing sustained yields for
livestock and wildlife while maintaining ecosystem integrity for a variety of purposes (Society
for Range Management 1998). Proper range management leads to increased livestock
production, and improved watershed and ecosystem stability (Holechek et al. 1995). To achieve
these results, the four basic principles of range management must be followed (Wroe et al. 1988,
Grazing and Pasture Technology Program 1995):

1. Graze range at the right time of year and leave adequate leaf area to ensure regrowth by
balancing the number of animals with the available forage supply.

2. Use the kinds of livestock most suited to the forage supply and objectives of
management.

3. Allow each range unit a period of rest from grazing animals during the active growth
season to manage and maintain the vegetation.

4. Control livestock distribution and access to minimize selective grazing behaviour and
prevent regrazing of plants.

Planning for the current grazing system involves evaluating the past grazing season.
Understanding the growth of plants and how grazing management affects growth is basic to
range management. The amount of new spring growth depends on the amount of energy stored
the previous season. Energy or carbohydrate (food) reserves of perennial plants will be at their
seasonal lows soon after early spring growth starts.

1.2 Proper Use Factor

A proper use factor is the percentage of utilization for a plant species or range deemed acceptable
to allow improvement or maintenance of range condition (Grazing and Pasture Technology
Program 1995). Proper use factors are useful but difficult to apply because they do not deal with
repeated defoliation of individual plants. Plant species also vary in their resistance to grazing.
Certain species can easily sustain themselves with 70% utilization, while other species may only
tolerate 20% removal during the growing season. The range management rule of thumb was
once considered to be “take half and leave half” for current year’s forage growth. This rule is
now being brought into question, as the understanding of how plants grow and how they respond
to defoliation is increased. A low proper use factor does not necessarily eliminate overgrazing.
Certain areas are more attractive for grazing such as riparian areas and may receive 100%
utilization, while other areas (e.g., uplands) remain unused.

Using the correct grazing system to meet grazing, wildlife, and vegetation enhancement
objectives can help determine the proper use factor to be applied to these systems. However, the
implementation of a specialized grazing system does not ensure that range deterioration will not
occur. Stocking rate, within the context of climatic conditions, is and always will be the major
factor affecting the condition of the rangeland resource (Hart ez al. 1993, Holechek et al. 1995).
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1.3 Grazing Distribution

Implementing a grazing system usually requires some degree of fence construction or intensive
management to manipulate livestock distribution. Depending on the environment and the
landscape, other distribution tools (supplement locations, water development) may effectively
fulfill the same management objectives without additional fencing. However, most of these
distribution tools work best in conjunction with grazing systems to increase their effectiveness.
Distribution of livestock on the range is affected by different types of vegetation, soils, slopes,
terrain, weather, supplements and, most importantly, water (Springer 1998). One of the greatest
challenges to managing any grazing system is to overcome the tendency of livestock to
overgraze preferred areas. Over time, grazing may result in poor condition and lost grazing
opportunities (Robertson ef al. 1991).

The carrying capacity for a grazing unit is the average number of livestock and/or wildlife that
may be sustained based on the management objectives for that unit (Society for Range
Management 1998). Without effective livestock distribution, grazing is generally confined to
preferred areas, reducing grazeable land area and consequently reducing stocking rates. This
lower stocking rate is often referred to as the grazing capacity and reflects a need for better range
management (Robertson ef al. 1991). Improvements in range condition and achieving the
carrying capacity for a grazing unit is reliant on increasing overall utilization of the field through
manipulating livestock distribution.

Considering the number of multiple uses that can occur on a particular landscape, a homogenous
plant community may not be the appropriate range management goal. Wildlife species respond
to a variety of range conditions and plant community structural characteristics. This variety may
be created within a field or between grazing units. However, to obtain improvements in range
conditions the simplest method is often to improve livestock distribution.

Poor water distribution is often the main cause of uneven grazing distribution. In the interest of
livestock gains and movement across the field, the following guidelines for maximum travel
distance to water, taking terrain into account, are as follows (Springer 1998):

Rough country 0.5 miles (800 m)
Rolling, hilly country 1 mile (1.6 km)
Flat country 2 miles (3.2 km)
Smooth, sandy country 1.5 miles (2.4 km)

Undulating, sandy country (dunes) 1 mile (1.6 km)

Climatic conditions will also affect these distances. In cooler areas and cooler seasons, livestock
may walk longer distances to water with no adverse effects on weight gain (Springer 1998).

Terrain may also form barriers to livestock movement, restricting access to benches and ridge-
tops, and concentrating use along valley bottoms and lowlands. Promoting livestock use of
uplands is usually further compounded by the presence of water below the toe of the slope. The
degree to which livestock will utilize slopes largely depends on the class and age of livestock.
Several sources cite different points at which steepness of the slope becomes too great for
livestock to utilize, including 10% (Holechek et al. 1995), 15% (Robertson et al. 1991, Grazing
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and Pasture Technology Program 1995) and 20% (Springer 1998) slopes. Development of
watering points at shorter intervals helps to minimize uneven grazing in rough country (Springer
1998). The reluctance of livestock to use steep slopes is not entirely undesirable since these
areas are often fragile and valley bottoms can typically better withstand grazing (Holechek et al.
1995).

Livestock will seek out vegetation that best meets their nutritional needs (Holechek et al. 1995,
Springer 1998). Seasonal preference for different plant community types is closely associated
with the relative crude protein content of standing forage. For example, in the mixedgrass prairie
cattle prefer vegetation types dominated by western wheatgrass and blue grama in the spring and
summer (Holechek et al. 1995). In the fescue prairie, range types dominated by rough fescue are
preferred in the summer and winter (Willms and Rode 1998). Fencing based on vegetation units
will improve the overall utilization of those units. Where feasible and practical, fences should
separate hillsides from lowlands, brush or forest cover from grassland, and native pasture from
seeded pasture (Robertson et al. 1991).

Distribution of grazing may also be directly affected by weather. Warm weather will force
livestock to congregate on north facing slopes, shaded areas, and higher elevations, whereas cold
weather will cause animals to graze south facing slopes. Cattle also generally travel in the same
direction as a cold wind in an attempt to reduce its chilling effects. Insects can drive cattle to
higher ground where wind may reduce biting and irritation.

Properly placed salt, mineral or supplemental feed can be an effective tool to manipulate
livestock movement. Livestock usually go from water to grazing and then to salt (Holechek et
al. 1995). Therefore it is not necessary to place salt at watering points and is inadvisable to do
so. Where salt content in plants and soils is high, the placement of salt in certain areas to attract
cattle may not be effective (Springer 1998).

Herding livestock within a field may be used to improve distribution. Herding may be more
effective where livestock are driven from lowlands to upland benches and ridges that have
available water. These areas will then be more readily utilized once livestock have become
aware of available forage even though steep terrain may inhibit access. Upon entering a field,
livestock will tend to congregate at the gate through which they traditionally use. By continuing
to herd cattle through the field to an alternate area of available water and forage, this habit may
be overcome. Changing the point of entry can also change this pattern.

1.4 Biodiversity

The overriding mechanism for change in plant communities of the native prairie is climate. Fire,
insects, grazing and other physical disturbances influence change within the context of climatic
conditions (Clark et al. 1947, Hurtt 1951, Reed and Peterson 1961, Olson et al. 1985, Hart et al.
1988, Biondini et al. 1998). That is to say, weather patterns ultimately determine plant species
composition with grazing and other disturbances playing a secondary role. When grazing
pressure does not exceed 50% utilization of the current year’s growth in the mixedgrass prairie,
grazing frequency tends to have a minimal impact on relative species composition (Biondini and
Manske 1996). Therefore, a grazing pressure of 50% of the current year’s growth appears to be
sustainable and compatible with the maintenance of range condition in the mixedgrass prairie.
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Protection from grazing in fescue grassland tends to simplify the flora, whereas light grazing
results in the development of richer flora dominated by Parry oatgrass (Danthonia parryi)
(Johnston 1961). Grazing systems that maintain good range condition tend to promote optimum
biodiversity (Bai et al. 2001). There is an intermediate point of range condition as influenced by
grazing pressure at which species richness is maximized. Structural parameters, such as cover,
height or thickness of standing plants (live or dead) and litter, increase with range condition (Bai
et al. 2001). In terms of structure, the diameter of bunchgrasses decreases when the prairie is
utilized (Johnston 1961, Moss and Campbell 1947).

1.5 Ecological Site Dynamics

An ecological site is a distinctive kind of land with specific physical characteristics that differs
from other kinds of land in its ability to produce a distinctive kind and amount of vegetation
(Range Health Task Group 2002). Plant communities for an ecological site are dynamic,
responding to changes in environment and disturbances by adjusting the kinds, proportions and
amounts of plant species in the community (Butler ez al. 1997). Climate, soil and topography are
the major factors that interact to produce a distinctive climax plant community. The climax plant
community is that which would exist under light to no grazing (or other major disturbance). It is
a relatively stable balance of plant species having evolved under a certain historical disturbance
regime (fire, bison grazing, drought, etc.). These species are adapted to their surroundings and
survive within the environmental limitations of the area.

It is necessary to understand the ecological site within the context of the historical disturbance
and climatic regime to interpret the effects of management practices used on the rangeland.
Many complex factors contribute to change in the composition, function and trend of plant
communities. Individual species or groups of species in a plant community respond differently
to the same disturbance pattern or stress. Specific species may be severely affected by improper
use or stress during their critical growth period, but tolerant at other times.

1.6 Establishing Management Objectives

Management objectives that are compatible with the needs of the landowner, the resources and
the long-term viability of species biodiversity and wildlife habitat must be determined. Before
any management system can be implemented, present vegetation condition and health as well as
the desired plant community must be identified. Knowledge of the range resource base assists
in focusing and formulating realistic management goals and facilitates the implementation of an
effective management plan. Defining management objectives makes it possible to develop
strategies directing the desired change in the soil-plant-animal complex. The desired plant
community may achieve a number of management objectives within the criteria of maintaining a
healthy ecosystem, conserving biodiversity, promoting water and soil conservation and providing
an adequate amount and quality of forage for livestock.
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2 GRAZING SYSTEMS

Grazing systems for native prairie are designed to manipulate livestock in a planned manner,
optimizing livestock and forage production while maintaining the ecological integrity of the
range through correct stocking rates and forage use levels. An effective grazing system controls
timing, intensity and frequency of grazing of individual plants and improves livestock
distribution. The goal of any grazing system is to allow the range to improve while it is being
used. Selection of an appropriate grazing system is dependent on vegetation type, physiology of
the plants being grazed, type of livestock and objectives of the manager.

Each livestock operation must develop a grazing management system tailored to its resources
and objectives. Managers should have the option to combine traits from more than one grazing
system to develop a system that suits their needs and goals. There is no universal best grazing

system applicable to native prairie and some systems are only successful in certain environments.

The implementation of a specialized grazing system does not ensure good range health. The
principles of range management must still be adhered to. The success of a grazing system relies
on proper stocking rates, animal distribution, proper use, and monitoring.

Many grazing systems have been developed for native prairie, each having distinct
characteristics, objectives, advantages and disadvantages. Grazing systems that make use of
different areas of the available rangeland at different times of the year may complement or
compete with various wildlife species. The management of plant communities depends on an
understanding of the ecological processes and ecology of the communities being managed for.
There are several considerations to take into account before any management system can be
implemented.

2.1 Continuous (Season-long)

Season-long grazing may be distinguished from continuous grazing in that animals are grazed on
a particular pasture for only part of the year, usually the growing season. Low annual
precipitation and adverse ecological conditions during the winter in south-eastern Alberta
generally do not make continuous grazing year round feasible. For the purposes of this
discussion continuous grazing is considered to be the same as season-long grazing.

In a continuous grazing system, livestock are held within one grazing unit or field for the
duration of the grazing season. The grazing season is usually the active growing period for
plants. With appropriate stocking rates and livestock distribution, range condition can be
maintained under this system. Improvements in range condition may be possible through
applying proper grazing pressure and correct grazing distribution and timing (Figure II-1).
However, adequate grazing distribution may be difficult to achieve.

Declines in range condition are often associated with this type of system as a result of livestock
continuously regrazing favoured plants and areas. Regrowth on native grasses is more palatable
and nutritious to livestock than is mature initial growth available on other previously ungrazed
plants. As forage matures later in the growing season, livestock gains diminish due to
senescence (weathering) of vegetation. Stunted flowering stalks produced in regrowth have little
or no seed for reproduction purposes and if the plants are not rested, the carbohydrate reserves
will become so reduced they eventually die (Wambolt 1979).
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GRAZING NOTES
A. Range Improvements

Strategic salt placement is used to improve grazing
distribution. Herding cattle periodically during the
grazing season is used to move cattle from areas
of high to low use. Water supply is still the limiting
factor in livestock movement.

B. Management Practices

The field is one section in size (640 acres or 259 ha)
and the herd is approximately 100 head of cattle.
Cattle begin grazing the field in May and are
taken out in August. Changing the entry point for
cattle in the field is used when feasible.

C. Benefits

Livestock distribution has improved somewhat due to greater
management input. There is less pressure on high use
areas early in the season with a change in entry points for
livestock into the field. However, cattle still congregate
near consistent water supplies throughout the summer.

Uneven grazing pressure throughout the field creates areas
of high utilization and areas that are seldom used. This
results in either poor or good (to excellent in unused areas)
range conditions.

Plant and wildlife species that are able to take advantage of
the two extremes in range condition benefit from this system.
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Figure II-1: Continuous Grazing used in the Fescue Prairie
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The overuse of the preferred species tends to change the species composition of the rangeland
vegetation from a mixture of desirable species to an aggregation of low-producing, undesirable
plants. It is often difficult to determine a proper use factor for season-long grazing systems due
to the unevenness of range use and selective grazing. Livestock will utilize the preferred species
heavily, while grazing less desirable plants lightly, if at all, thus allowing the inferior species to
gain a growth advantage. If a proper use factor is applied only to forage species being utilized,
the result is usually an underutilized range.

Continuous grazing is advantageous from a management perspective in that the level of input is
minimal. The capital investment of fencing and water development is generally less than with
other grazing systems. Livestock may benefit from this type of system as they are able to select
each plant species at its peak nutrition when they have access to the entire grazing unit
throughout the growing season. Initially, this often results in greater gains than under other
grazing systems, but even with conservative stocking rates, less palatable and nutritious species
will increase, decreasing the overall forage availability.

In fescue grassland season-long (mid-May to mid-November) heavy grazing results in increases
in plant species that are shallow-rooted and less productive, but more resistant to grazing
(Dormaar and Willms 1990) and a decline in range condition (Willms et al. 1985). Repeated
defoliation of rough fescue during active growth reduces plant production, height, number of
stems per plant, and growth rate (Willms and Fraser 1992). The frequency and time of
defoliation is more detrimental to rough fescue plants than the severity of the defoliation or
amount of plant material that is removed (Willms pers. comm.). Summer grazing also tends to
favour Parry oatgrass, which is more tolerant of grazing, but forage production of the grassland
is reduced (Willms 1991).

Season-long grazing at high stocking rates also changes soil characteristics to that of a more arid
climate, reducing fertility and water-holding capacity (Dormaar and Willms 1998). However,
season-long grazing at moderate stocking rates may maintain soil quality, productivity and
economic returns (Dormaar and Willms 1990). With lower livestock density as compared with
other grazing systems there is less risk of soil compaction.

Grasses in the mixedgrass prairie evolved with heavy bison grazing and are quite grazing
resistant. Prolonged periods of overgrazing, interspersed with large-scale drought events, may
be required before substantial changes in above ground net primary production (ANPP) and/or
species composition can be observed (Biondini et al. 1998). Smoliak et al. (1972) found that
after 20 years of varied season-long grazing pressures, the basal area of blue grama (Bouteloua
gracilis), low sedge (Carex eleocharis) and little clubmoss (Seleginella densa) increased with
increased grazing pressure, whereas, basal area of needle-and-thread (Stipa comata) and western
wheatgrass (Agropyron smithii) decreased. Although the differences in species composition as a
result of grazing pressure were minimal in this study, it represents the long-term trend in range
condition.

Given the flat nature of the terrain in the mixedgrass prairie, and if there is close proximity of
watering points, the tendency of livestock to congregate and linger in the most convenient areas
is minimized, evening the grazing pressure. For example, continuous grazing at a moderate
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stocking rate where watering points are seldom farther than 3.2 km apart has been as effective as
rotational grazing systems in terms of vegetation productivity (Smoliak 1960). On ranges
deteriorated by drought, Biondini et al. (1998) found that ANPP was not improved with
moderate or even no grazing versus heavy grazing in the short term (<10 years). Although this
study found no difference in ANPP due to grazing, root biomass declined with heavy grazing
implying there are long-term impacts on productivity due to grazing.

Continuous grazing usually leads to the formation of grazed patches. The occurrence of
overgrazed and undergrazed areas within a field is usually the result of select grazing where
forage supply exceeds livestock demand (Spedding 1971). This is characteristic of range stocked
season-long at a moderate rate intended to maintain plant vigour and to allow for carryover to the
following year (Willms ef al. 1988). Grazed patches are maintained by repeated grazing of
regrowth, which is preferred to more mature vegetation. Willms et al. (1988) found that these
grazed patches are stable in the short and long-term within rough fescue grasslands and the
grassland will tend to deteriorate in these areas despite a moderate stocking rate.

Patchy grazing creates heterogeneous grassland, having varied effects on the ecosystem. A more
diverse habitat for wildlife may be created depending on the size of patches within the mosaic,
but the ungrazed patches represent unused production. Undergrazed patches, however, also
ensure the presence of climax species in the community and the potential for recolonizing
overgrazed area as well as providing emergency forage during years of below average
precipitation.

Negative range trends (i.e., a decline in range condition and health) are generally not associated
with continuous use of range in the fall and winter when plants are dormant. Year-round
continuous grazing may be less harmful than other grazing systems as utilization needs to be low
enough during the growing season such that sufficient forage remains during the dormant season
to meet the nutritional requirements of livestock. However, the ability for the manager to adjust
stocking rates in response to environmental conditions is reduced.

2.2 Season-of-Use Grazing

This system involves several fields, each receiving one grazing pass at approximately the same
time every year (Abouguendia and Dill 1993). This system is well suited in cases where
vegetation types differing in their season of growth are available. For example, it may be
applicable in portions of the mixedgrass prairie where range units dominated by needle-and-
thread (a cool-season grass) and others dominated by sand grass (Calamovilfa longifolia) and
sand dropseed (Sporobolus crytandrus) (warm-season grasses) exist. The season of growth for
cool-season grasses is generally late spring whereas the season of growth for warm-season
grasses is in late spring and early summer (Holechek ef al. 1995). In areas where both
mixedgrass and fescue prairie grazing units are available, mixedgrass prairie may be used in late
spring and early summer and the fescue dominated range may be saved for late summer and
early fall grazing.

Repeated seasonal use of native vegetation is generally detrimental to the plant species that are
most palatable during the period of use. Continuous early season (May through July) grazing in
the mixedgrass and fescue prairie tends to increase the amount of bare ground (Naeth et al.
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1991). In mixedgrass prairie, forbs and shrubs may be more prominent under early season
grazing and grasses more prominent under late season grazing (Naeth 1985). The composition
of native grasses is also affected by grazing season. Late season grazing increases frequency of
taller grasses such as spear grass (Stipa species), wheatgrass (Agropyron species) and June grass
(Koeleria macrantha).

Seeded pasture is often incorporated into a season-of-use system that is based on varying
vegetation types. In this regard, the season-of-use system would be similar to complementary
grazing systems. Seeded pastures often provide highly nutritious forage earlier and later than
native range, and can withstand more intensive grazing.

In the mixedgrass prairie, Smoliak (1968) found that incorporating crested wheatgrass
(Agropyron cristatum) and Russian wild rye (Elymus junceus) with native range use benefited
both livestock and the range. Given free choice between the three vegetation units, livestock
preferred to use crested wheatgrass in the spring, native prairie in the summer and Russian wild
rye in the fall. This system may not be as effective as other systems in improving range
condition, as this study found that forbs and shrubs increased under free-choice or continuous
grazing compared with rotational grazing. The basal area of blue grama also increased under
free-choice grazing, but decreased with rotational grazing.

Ranges that are comprised of treed or shrubby areas (north-facing slopes), grassland (south-
facing slopes) and meadow (riparian) vegetation types may be fenced and used separately to
benefit vegetation, livestock and wildlife. Grassland forage species initiate growth earlier in the
spring and mature earlier in the summer than do treed ranges (Holechek et al. 1995). Grazing
different range types during their season of best use may result in overall forage quality and
higher nutritional value. Figure II-2 demonstrates how a season-of-use grazing strategy may be
implemented for grazing units that contain both grassland and treed or shrubby vegetation.
Incorporating seeded pasture in the season-of-use strategy for this grazing unit also defers the use
of native vegetation later in the growing season. Fencing grazing units based on vegetation has
the added benefit of controlling livestock use in riparian areas, which are generally used
excessively due to the convenience of these areas to livestock. This strategy will be further
discussed in Section 2.7 Riparian Areas Grazing.

More often a season-of-use system is used for operational convenience. Examples of seasonal
grazing may include repeated spring grazing in a field closer to ranch headquarters to facilitate
herd inspection during calving, repeated seasonal grazing of a field due to availability of shelter
(trees, shrubs, topographic variation) from winter or early spring storms or making use of fields
where water supplies are only available early in the season (Abouguendia and Dill 1993).

2.3 Deferred Grazing

Deferred grazing generally means grazing is delayed on a pasture until specific plant species pass
through a critical phenological stage, such as seed set. This system is usually used to protect
decreaser species from being grazed at a critical stage of growth and the field is managed for the
benefit of these species. Originally, the intended use was to defer grazing for the entire growing
season, but shorter deferment periods have also been used (Abouguendia and Dill 1993).
Deferred grazing systems can only be applied to operations that have alternate sources of forage
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GRAZING NOTES

A. Range Improvements

Vegetation types were fenced into separate units

to give better control over livestock distribution.
Seeded pasture is used early in the season to defer
the use of native vegetation. Grassland vegetation
on the south facing slopes initiates growth earlier in
the season and matures earlier than north facing
vegetation. Heavier grazing pressure was generally
experienced in the south facing field.

B. Management Practices

Cattle graze seeded pasture until the end of June
at which time they are moved to the south facing
field. Cattle typically graze the north facing field
from July until the end of August.

SEASON-OF-USE GRAZING

C. Benefits

Vegetation types are used more efficiently by

improving overall livestock utilization. Plant vigour is
improved with deferred grazing in the south facing field
and more carryover is maintained with longer

rest periods. Species are used during their best season
of use benefiting rangeland and livestock health

This system improves wildlife habitat by avoiding
important bird nesting and key mammal
reproduction periods.

Deferred grazing in the south facing field can also
improve the riparian area along the shoreline of
the lake.
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Figure II-2: Season-of-use Grazing System in the Mixed Prairie
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or feed for the deferment period. These may be seeded pastures or other fields more suited to
early season use.

Deferred grazing systems may be used to improve plant vigour, reduce the harmful effects of
early season grazing, accumulate litter, and ensure current year’s growth is available for grazing
after the deferment period. For areas that are heavily grazed in the mixedgrass prairie, late
season grazing after July is better than early season grazing in terms of good ground cover and
litter accumulation (Naeth et al. 1991). Early season grazing reduces the heights of standing and
fallen litter, decreases live vegetative cover and organic matter mass, and increases bare ground.
However, allowing plants to mature often means vegetation is less palatable and less nutritious.
Rangelands that are in excellent or poor condition may receive little benefit from implementing a
deferred grazing system (Abouguendia and Dill 1993).

Some range grasses may require up to 75% of their winter-stored carbohydrate reserves to
initiate the first 10% of growth in the next spring growing season (Wambolt 1979). Grazing
plants early in the growing season before there has been adequate leaf growth (2-4 leaf stage)
inhibits the carbohydrate buildup in plants. Adverse effects from grazing during this period may
also come from instability in the soils during the early season. Mechanical damage may occur to
the plant through soil movement, especially on slopes, resulting from livestock impact on the
range. However, a plant heavily defoliated in spring before leaf extension is completed and in an
environment that is conducive to completing its growth (i.e., leaf extension) may very well
tolerate defoliation if it is not grazed again (Bogen et al. 2003).

The most critical period to the long-term welfare of plants is when the plant has accumulated
sufficient leaf area and is directing energy reserves to the seedhead (boot stage) (Wambolt 1979)
particularly following a disturbance (Bogen et al. 2002). The demand on carbohydrate reserves
is high between the time seedheads emerge and flowering ceases. This period also tends to
coincide with seasonal lows in precipitation (i.e., mid summer). Because moisture is limiting at
this time, plants may be severely stressed to replace foliage and consequently, previous
carbohydrate levels.

At the time seed set (ripening) is complete, native grasses normally reach their peak in
carbohydrate reserves (Wambolt 1979). Even though the plant appears inactive through the
dormant season, carbohydrate levels are somewhat diminished through continued plant
respiration. Fall regrowth may also occur if the conditions are favourable, but the impact of
defoliation is generally not as great because moisture is not as limiting and carbohydrate reserves
are higher on well managed ranges. However, high utilization during fall will reduce energy
available to the plant for new growth the following spring.

2.4 Complementary Grazing

Complementary grazing manages seeded pasture and native range to enhance the growth
characteristics of both. This system takes into consideration the requirements of the different
vegetation types and the needs of the grazing animal. Complementary grazing can accomplish
the objectives of deferred grazing by utilizing seeded pasture in the spring and deferring the use
of native range. This system is employed to improve the vigour, yield and condition of native
prairie, improve overall forage quality, and lengthen the grazing season.
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The amount of seeded pasture needed depends on the available forage supply from the native
range, the desired length of the grazing season, the selected plant species and its intended season
of use, soil zone, and the type and level of agronomic inputs (e.g., fertilization) (Abouguendia
and Dill 1993). More recently marginal cultivated lands have been seeded to perennial forage
plants. These practices increase the availability of seeded pastures for possible integration with
the native range.

In grassland systems, crested wheatgrass provides early, highly nutritious forage at a time when
native range is most vulnerable to defoliation (Grazing and Pasture Technology Program 1995).
Meadow brome (Bromus biebersteinii) may be used similarly in regions where crested
wheatgrass invasion into native prairie is a concern or average growing season precipitation is
higher. Seeded pasture can often be regrazed in the fall or taken off for hay.

Seeded pasture also requires some form of grazing management to maintain production and
long-term viability. Grazing too soon is a major factor leading to pasture deterioration. Seeded
species should have approximately 15 cm (6 inches) of growth before grazing is initiated
(Alberta Agriculture, Food and Rural Development (AAFRD) 1998). Adequate carryover is also
required for seeded species to ensure enough leaf area remains to facilitate new growth and store
carbohydrates.

Figure I1-3 demonstrates how complementary grazing may be utilized on the fescue prairie for a
ranch with a mosaic of native and seeded pasture. Fences constructed based on vegetation types
allows for greater control of livestock distribution and better overall utilization of the forage.

2.4.1 Skim Grazing

Skim grazing is not usually considered a grazing system, but is useful to mention as a grazing
strategy to be used in conjunction with a particular grazing system. It is similar to
complementary grazing in terms of utilizing exotic (nonnative) and native species during their
season of best use. It is used to promote livestock use of native rangeland areas encroached by
exotic forage. Commencing grazing in mid-May potentially reduces or prevents further
expansion of exotic species encroachment by grazing these species when they are most palatable.

When utilizing this strategy, fields should be grazed for a short duration in the spring to avoid the
utilization of native species. Rough fescue, if present in the field, may be preferentially grazed
by livestock early in the growing season (Moisey et al. 2003). The grazing preference for rough
fescue over exotic grasses at this time is dependant on the amount of standing residue within the
rough fescue plant. Seed production in exotic grasses may be limited by skim grazing prior to
inflorescence (heading out) providing adequate levels of standing residue are maintained in
rough fescue. This practice will protect actively growing native plants and reduce the potential
to detrimentally affect the long-term sustainability of rough fescue grassland.
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GRAZING NOTES

and fall grazing.

A. Range Improvements

&

COMPLEMENTARY GRAZING

Native prairie is fenced out as a separate grazing unit from
seeded pasture. Cropland is seeded to pasture for spring

C. Benefits

Seeding cropland back
to forage has reduced
the loss of soil on eroded
drainages. Sloughs are
not hayed until the end
of July or mid August to
avoid sensitive nesting
periods.

Fencing plant community
types into separate units
has allowed for better
management of both.
Improved vigour and
production in the native
prairie as a result of
deferred grazing.

Deferring grazing on native
prairie in the spring, by using
seeded pasture allows for
better management and
conservation of sensitive
plant species that occur in
the native prairie.

Deferred early season
grazing in native prairie
also allows for minimized
disturbance to sharp-tailed
grouse leks and ground
nesting birds and
waterfowl during the
spring breeding and
nesting period.

B. Management Practices

Seeded pasture and native prairie are used

in this grazing system. Crested wheatgrass is
grazed from late April to mid-June. Livestock
are then turned onto native range until

mid-September.
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Figure II-3: Complementary Grazing used in the Fescue Prairie
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Skim grazing may also be considered in the fall when there is a greater preference for un-
senesced (still green) Kentucky bluegrass and particularly fall regrowth than rough fescue
(Moisey et al. 2003). Fall and fall regrowth grazing may be a practice conducive to the
conservation of fescue grassland while taking advantage of the forage production of actively
growing invasive species.

2.5 Rotational Grazing Systems

Rotational grazing is designed to reduce selective grazing and overgrazing by concentrating
more livestock on a smaller area and forcing overall better utilization (Grazing and Pasture
Technology Program 1995). There are many variations of rotational grazing including
Switchback, Deferred-Rotation, Rest-Rotation and several intensive rotational systems.

2.5.1 Switchback Grazing

This system applies the same principles as the deferred grazing system, but each of the two
pastures receives deferred grazing every other year. A switchback grazing system is the simplest
form of a deferred-rotation grazing system. Vegetation response under this system has been
slightly to moderately better than continuous or season-long grazing on most ranges (Holechek et
al. 1995). Deferred-rotation grazing provides a better opportunity for preferred plants and areas
to gain and maintain vigour than does continuous grazing (Abouguendia and Dill 1993). It
works best where considerable differences exist between palatability of plants. For example,
fields with riparian zones often receive excessive pressure in the riparian areas while the
surrounding uplands receive little or no use. A deferred-rotation system allows species on the
lowland and sacrifice areas the opportunity to store carbohydrates and set seed every other year.

Deferred-rotation systems are often associated with lower livestock gains due to less selectivity,
but in terms of economics, the increased stocking rate possible under this system generally
compensates for lower animal performance (Holechek et al. 1995).

252 Deferred-Rotation Grazing

This system is similar to switchback grazing, except that delayed spring grazing is rotated among
three or more fields. This system delays grazing on a specific grazing area or pasture until
desirable plant species have passed a critical growth cycle. This type of a system can provide
management flexibility, extra grazing days, optimum stocking rates and a productive rangeland
for other resources. Frequency of deferment will depend on the number of fields available to be
rotated.

A deferred-rotational system based on phenological stages of key range plants would likely
involve three fields. In the first year one of the fields would be deferred until early growth is
completed or until the initiation of flowering, reducing the impact of grazing newly initiated
growth and to allow for seedling establishment. In the second year, the field would be deferred
until seed set is complete to allow seed production and carbohydrate storage. In the third year,
the field is grazed first in the rotation. A field grazed first in one year (early) would be grazed
last during the next year (late) and grazed second (mid) in the subsequent year.
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A deferred switch-back grazing system also allows each field to be grazed at a different stage in
the growth cycle of vegetation. This reduces the pressure on plants being grazed repeatedly at a
particular time of year when they are most palatable.

The main objective of this system is to improve the vigour of select forage species, usually the
decreaser and/or most productive plants. The use of plant groups that initiate growth or are more
palatable at different times of the year may be manipulated with this system. To detect changes
in species composition when switching from a continuous to a deferred-rotation grazing system
requires several years. Smoliak (1960) did not find any changes in the main forage species in the
mixedgrass prairie after 8 years of implementing a deferred-rotational grazing system, but did
observe a decrease in moss phlox (Phlox hoodii) and an increase in little clubmoss (Seleginella
densa).

Shorter duration grazing also allows plants a longer period to recover following defoliation and
reduces the chance of regrowth being grazed in the same season. “Once-over” grazing of native
prairie is important in maintaining the health of native grasses as defoliation during the growing
stage, especially of regrowth, greatly diminishes the production and vigour of these grasses.
“Twice-over” grazing (2 rotations through the grazed fields) may be required in years of low
vegetative production due to environmental conditions such as drought.

This system is more management intensive than continuous grazing, requiring additional fences
and water development. More time is also required to monitor and move livestock. Table II-1
provides an example of how a deferred-rotational grazing system may be implemented with three
fields and growth stage of the key forage species being managed for (Figure 11-4).

Table I1-1 Deferred-Rotational Grazing System
Field Year 1 Year 2 Year 3
A Graze 1%'* Graze 3™ Graze 2™
B Graze 2"%** | Graze 1% Graze 3™
C Graze 3"*** | Graze 2™ Graze 1%
*Active growth
**Flowering

***Seed set
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DEFERRED-ROTATION GRAZING

GRAZING NOTES

A. Range Improvements

Water supply was limited in the northwest and
livestock had to travel nearly a mile to in some areas
to access the supply. Cross fencing, stockwater
development and strategic salt placement were used
to improve grazing distribution.

B. Management Practices

Deferred-rotation grazing was implemented to reduce
the amount of early season grazing and to allow for
longer rest periods. Livestock are moved from field to
field on the basis of plant growth and carryover rather
than by the number of days they occupied a field.

C. Benefits

Improved livestock distribution and rest periods from grazing
reduced overall grazing pressure in the fields. Health and
vigour of native grasses was improved. An upward trend in
range condition was evident. Higher amounts of carryover
remaining following the grazing period.

Flexibility in the grazing system provides better control over
the season of use in each field. Areas, such as abandoned
cultivation, may be grazed occasionally in spring to limit

the invasion of exotic grasses into the native prairie.

Sensitive areas for wildlife are more easily managed for and
improves the habitat for a variety of wildlife species.
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Figure II-4: Deferred-Rotation Grazing used in the Fescue Prairie
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253 Merill Rotational Grazing System

Deferred grazing may be used for multipasture, multiherd systems where the length of the
grazing period is often longer than the length of the deferment period. An example of a deferred
grazing strategy using multiple herds is the Merrill System. This system grazes three herds of
livestock in four grazing units with one unit being deferred at all times. In this way the same
grazing unit is not grazed at the same time each year. This type of system will repeat itself every
4 years. The Merrill System may be useful for operations that use specific herds for their
breeding program. It also works well where common use of the range by more than one grazing
animal is practiced. Table II-2 provides an example of the Merrill grazing system.

Table 11-2 Three Herd-Four Field Merrill Grazing System*

Season Field A Field B Field C Field D
Year 1

Early Ungrazed | Herd 1 Herd 2 Herd 3
Mid Herd 1 Ungrazed | Herd 2 Herd 3
Late Herd 1 Herd 2 Ungrazed | Herd 3
Year 2

Early Herd 1 Herd 2 Herd 3 Ungrazed
Mid Ungrazed | Herd 2 Herd 3 Herd 1
Late Herd 1 Ungrazed | Herd 3 Herd 2
Year 3

Early Herd 1 Herd 3 Ungrazed | Herd 2
Mid Herd 1 Herd 3 Herd 2 Ungrazed
Late Ungrazed | Herd 3 Herd 2 Herd 1
Year 4

Early Herd 3 Ungrazed | Herd 1 Herd 2
Mid Herd 3 Herd 1 Ungrazed | Herd 2
Late Herd 3 Herd 1 Herd 2 Ungrazed
* Adapted from Holechek ef al. 1989

2.54 Rest-Rotation Grazing

In rest-rotation grazing one field is rested from grazing for the entire year. This system requires
a minimum of four grazing units to be implemented. In a four-field system, for example, one
field would receive early grazing one year, mid-season grazing one year, late grazing one year
and a year of complete rest. Although livestock density is increased with rest-rotation grazing,
moderate stocking rates are recommended with a proper use factor appropriate for the grassland

type.

Rest-rotation grazing is strongly based on improving overall forage quality and minimizing
livestock selectivity. It is often implemented to improve plant vigour, improve grazing
distribution and overall utilization by increasing animal density. Year-to-year fluctuations in
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forage production can be planned for due to stockpiled forage in the rested field (Grazing and
Pasture Technology Program 1995, Abouguendia and Dill 1993). Rest-rotation grazing is
generally superior to season-long grazing in areas where livestock distribution problems occur
(Holechek et al. 1989). Under proper utilization rates rest-rotation will improve range condition
and promote even use of fields in many grassland systems (Johnson 1965, Laycock and Conrad
1981, Holechek et al. 1987).

Rotational grazing strategies in the northern Great Plains have had little effect on botanical
composition in the short-term (<10 years) (Pitts and Bryant 1987, Hart ef al. 1988, Taylor 1989,
Hart ef al. 1993). In the mixedgrass prairie, short-term rest (<5 years) from grazing generally
does not change the total cover or total herbage yield compared to moderate season-long grazing,
but there tend to be changes for individual plants (Vogel and Van Dyne 1966). Vogel and Van
Dyne (1966) demonstrated that moderate grazing in mixedgrass prairie increases the relative
yield of grasses and sedges compared to forbs and shrubby plants. Although the yield of June
grass on grazed areas was shown to be lower than areas protected for four years from grazing,
there was twice the number of plants. Protected plants were taller and had larger basal areas.
Grasses protected from grazing for a long period of time (>40 years) tend to have greater vigour
with needle-and-thread (Stipa comata) dominating ungrazed sites and blue grama dominating
heavily grazed sites (Dormaar et al. 1977, Smoliak et al. 1972).

Rotational systems used in areas with livestock distribution challenges due to topography have
been effective in improving plant community characteristics (Johnson 1965, Holochek et al.
1995). Johnson (1965) used rest-rotational grazing to reduce overall utilization by improving
livestock distribution. Increases in total herbage production found in this study were attributed
to increased plant vigour as a result of deferment from grazing in the spring or a year of complete
rest. This study also found that range improvement is more rapid with rest-rotational systems
than a simple rotational system.

One of the most consistently responsive vegetative characteristics to rest-rotation grazing is
increases in litter cover for the field that is rested. Naeth ef al. (1991) found that the height of
litter is greater in ungrazed areas of the mixedgrass prairie, but there is no difference in the mass
of standing or coarse litter for grazed or ungrazed sites. In grazed areas, trampling tends to
reduce litter particle size and create better litter-soil contact. In the mixedgrass prairie, litter
accumulation is not high enough to significantly reduce herbage productivity (Willms ef al.
1986). However, removal of litter from mixedgrass prairie in good condition will decrease
herbage production (Willms et al. 1993).

In the fescue prairie excessive standing dead and surface litter (>11,000 kg/ha) may lower the
production potential for the grassland (Sinton 1980 Willms ef al. 1986). Litter accumulation
generally does not negatively impact range condition, but there is a decline in forage nutritional
value in the rested field due to the presence of standing dead plant material.

Litter is vital to the production of grasslands. Soil water is mostly recharged by rainfall, but all
rainfall does not infiltrate into the soil. Water may run off or be intercepted by dead or live
vegetation. The amount of water taken up by the plant and evaporates from the surface is
determined by nature and availability of soil-water, and has drastic effects on both short-term
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and long-term vegetation production (Willms et al. 1993). Plant litter intercepts rainfall but also
reduces evaporation from the soil surface by buffering the soil from radiation and air movement.
On grassland where the biomass of litter is 5,000 kg/ha, the first 1 mm of precipitation could be
absorbed by litter and never reach the soil (Willms, Unpublished data). However, the beneficial
effects of reducing evaporation and making more water available for the plant outweigh this
small loss of water to the soil.

Reductions in livestock numbers may have to be made initially to account for the loss of grazable
area with the field that is being rested for the year. However, with improved plant vigour and
production, increases in stocking rates may be attainable. Table II-3 provides a description of
how a rest-rotational grazing system may be implemented with four fields. The same cycle is
repeated starting on year five.

Table I11-3 Rest-Rotational Grazing System
Field Year 1 Year 2 Year 3 Year 4
A Graze 1% REST Graze 3" | Graze 2™
B Graze 2" Graze 1¥ REST Graze 3"
C Graze 3" Graze 2™ Graze 1% REST
D REST Graze 3" Graze 2" | Graze 1*

To implement rest-rotational grazing additional investments may be required. Increased fencing
is one of the biggest investments in this grazing system. To reduce high costs associated with
permanent fencing, cross fencing may be a single strand, high tensile electric fence. Stockwater
may be the major limiting factor in establishing a rotational grazing system. To improve the
quality and quantity of drinking water available to livestock surface water supplies should be
fenced. Fencing out stockwater may also be an effective way to improve livestock distribution
within a grazing unit. Furthermore, keeping livestock out of the water and mud helps prevent
disease and protects the water from being contaminated. Reducing sediment load in the
stockwater will keep the water temperature lower and reduce evaporation, maintaining higher
water levels through the summer. Areas around water troughs should be excavated and filled
with gravel, especially in moist areas, to allow spilled water to drain away and reduce the
possibility of disease. Figure II-5 provides an example of a rest-rotation grazing system.
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REST-ROTATION GRAZING

northeast.

B. Management Practices

side was still heavily used. An electric fence was added to
improve livestock distribution. A spring was developed in the

Livestock are rotated through each field based on target utilization
rates. One field is rested completely from grazing each year.

Salt locations are placed in the area of abandoned cultivation to
encourage livestock use and limit encroachment of exotic grasses.

A control program has been implemented for areas of noxious weeds.

GRAZING NOTES C. Benefits
ARANGS Aprovemants Better livestock distribution has led to
Cross fencing was used to create three new fields, but the east an improvement in overall range

condition. More carryover exists at the
end of the growing season due to

longer rest periods. Although the system
is management intensive it has improved
monitoring of noxious weeds and heavily
utilized areas.

An improvement in the condition of
ephemeral wetlands is evident and an
increase in nesting ducks. Increased
wildlife use has also been observed.
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Figure II-5: Rest-Rotation Grazing used in the Fescue Prairie
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2.6 Intensive Grazing

Most intensive grazing systems are based on the Savory grazing method (Savory 1988). They
are known as high-intensity-low-frequency (HILF) grazing, short-duration grazing, time-
controlled grazing and holistic resource management (HRM). All these systems follow the
general concept of very high stocking rates and utilization followed by long periods of rest.
High stock densities increase competition for feed between animals, forcing each to spend more
time eating and less time wandering. Competition also forces animals to be less selective when
grazing. They will eat plant species that would be ignored in other grazing systems. This may
result in a reduction of less desirable plant species in the field. The system enables more rigid
control of animal distribution with the use of numerous smaller grazing units. This concept was
introduced with the objectives of improving the chemical and physical properties of the soil and
promoting grassland succession (Savory 1983).

HILF grazing is based on high stocking densities that force the animal to use the available
vegetation. Relatively long grazing periods are then followed by long recovery periods. HILF
grazing is used most successfully in regions characterized by high rainfall and long growing
seasons (Fraser 1993).

Short duration grazing involves relatively high stock densities and short grazing periods.

Grazing periods are fixed according to the estimated time needed by key forage species to
recover from grazing events. An example or short-duration grazing is provided in Table 11-4.
The number of days of grazing in a field is determined by the number of fields available to use in
the system and the recovery time required for the particular plant community the grazing system
is applied in.

Table II-4  Days of Grazing and Recovery Time for Short-Duration Grazing Based on

Number of Paddocks*
No. of Days of Grazing | Recovery Time
Paddocks
6 1 5
6 3 15
6 6 30
6 14 70
9 1 8
9 3 24
9 6 48
9 14 112
31 1 30
31 3 90
31 6 180

* Adapted from Fraser 1993.
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Time-controlled grazing is similar to short-duration grazing in that stocking densities are high,
but this system recognizes that both recovery grazing times vary with the growth rate of key
forage species. Grazing periods are short (1-3 days) during rapid growth and longer (7-14 days)
during periods of slow growth or dormancy (Abouguendia and Dill 1993). Recovery times vary
from 14 to 90 days for this type of system depending on forage growth (Fraser 1993). Time-
controlled grazing requires an understanding of the time needed for plant recovery.

Heavy stocking rates under rotational grazing systems, with repeated high intensity of trampling,
reduces infiltration rate and increases erosion (Warren et al. 1986, Pluhar et al. 1987). In the
Northern Great Plains this effect may be temporary since the freezing-thawing effect over winter
generally results in a recovery of the hydraulic conductivity (Dormaar et al. 1989). Heavy
grazing has not been shown to increase bare ground in the mixedgrass prairie in terms of any
practical significance (Naeth ef al. 1991). However, mixedgrass prairie soils tend to be very
fragile and have little resistance to ecological change in terms of organic matter (Dormaar et al.
1977). Even slight grazing pressure may set off immediate change in the soil organic matter
system.

On fescue prairie high stocking rates have been shown to decrease range condition due to the
loss of desirable species such as rough fescue (Johnston ef al. 1971, Dormaar et al. 1989).
Dormaar et al. (1989) demonstrated that short-duration or HILF grazing (approximately 70-80%
utilization, 2-3 times the recommended stocking rate and an average grazing period of 4.5 days)
resulted in retrogression (return to an earlier seral stage) in fescue prairie. This system also
caused less desirable soil conditions by decreasing soil moisture and increasing soil bulk
densities indicating reduced infiltration rates. Negative effects of this type of grazing system
have also been shown in the mixedgrass prairie (Willms et al. 1990). High stocking rates with
high levels of utilization tend to result in grassland deterioration despite the short periods (1-3
days) of grazing. High stocking rates on mixedgrass prairie have also resulted in declines in
range condition, lower root mass, and lower vegetation densities (Clark ef al. 1947, Schuster
1964, Willms ef al. 1990). Continuous grazing appears to create effects similar to HILF grazing,
but there is no evidence that these similarities will exist at lower stocking rates (Willms et al.
1990).

It may be beneficial to implement an intensive grazing system where control of problem weeds
or undesirable species is the management objective. Intensive grazing systems may also be best
suited for seeded pastures in more humid climates. Bork (2003) found that control of Canada
thistle (Cirsium arvense) in seeded pasture was possible through the implementation of a HILF
grazing system. High utilization rates (80%) and herd density during each grazing period
reduced thistle abundance through grazing (thistle plants are non-poisonous and can be relatively
high in forage quality) and trampling.

Intensive grazing systems, such as short duration grazing, generally involve a wagon-wheel
arrangement of fences with water and livestock-handling facilities located in the center of the
grazing area (Figure I1-6). Ideally, using an 8-field grazing system, the rest period would be 7
times as long as the grazing period (e.g., 5 days grazing followed by 35 days rest). Livestock
return to pastures only after plants have regrown adequately. Division of grazing units with
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corridors is considered superior to a star or wagon-wheel shaped arrangement (Grazing and
Pasture Technology Program 1995). Grazing tends to be more evenly distributed in the former
system with livestock use concentrated in the corridors whereas a star-shaped system will
concentrate livestock distribution towards the centre with less use at the ends.

The implementation of intensive grazing systems relies on flexibility and a high degree of
management input. Continual monitoring is required to make adjustments to grazing periods,
stocking rates and densities and to match the prevailing growing conditions.

————————— Good methO(li of division with corridorls
Bad method of division (star-shaped)

>l<Ada|:)ted from Grazing and Pasture Technology Program 1995

Figure II-6: Example of an Intensive Grazing System*

2.7 Riparian Area Grazing

There are several options for improving riparian area health through the implementation of
livestock grazing systems. These may include controlling the way livestock access riparian areas
or implementing grazing systems that provide adequate rest from grazing or exclusion of grazing
during critical periods for riparian vegetation. Healthy, functioning riparian areas may provide
improved habitat for wildlife and aquatic organisms, more stable channels, improved water
quality and a shift toward perennial streamflow (Fitch and Adams 1998).

Livestock access to water can be focused by providing graveled or hardened access points that
livestock prefer to use. This minimizes the impact on the entire riparian area and access points
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are easy to monitor for deleterious effects (e.g., addition of sediment, weeds). Off-stream
watering sites may also be used. Cattle demonstrate a high preference for drinking from a water
trough and will often walk further to drink from a trough rather than drink from a stream when
given free access to both (Veira 2003).

Restricting livestock access to the riparian area may be necessary to benefit the health of the
system (Fitch and Adams 1998). By controlling the timing of grazing, vulnerable periods when
the stream banks are soft or key species are adversely affected may be avoided. Periods of rest
will enhance plant vigour, allow for bank building and allow tree seedlings to grow and reach a
more grazing resistant stage. Reducing grazing intensity in riparian areas results in better plant
vigour and composition of desirable native species. Grazing systems involving several fields can
provide adequate rest and deferment periods at appropriate times to enhance riparian area
vegetation. This can increase the control over the grazing in the riparian area through regulating
animal numbers, season grazed, length of grazing and rest periods. Riparian areas may be fenced
into separate pastures, with separate management objectives and strategies. In high risk or
chronic problem areas corridor or exclusion fencing may be the only option for mitigating
riparian grazing problems.

Grazing system options must address the needs of key vegetation for maintaining or restoring
riparian areas due to the complex and unique character of these ecosystems (Platts 1991).

Several types of vegetation are required to establish riparian function. Species with deep, fibrous
roots provide sod mats and woody species provide roots and large woody debris. Along with a
diversity of multilayered vegetative cover, the presence of these species lends stability to the
system. Vegetation cover and residue must be present in adequate amounts to attenuate high
flows when they occur. Grazing systems must also provide rest during vulnerable periods when
banks are saturated and easily damaged and in autumn when woody species are most vulnerable
to browsing.

The effectiveness of using livestock distribution tools to protect riparian areas without fencing is
generally dependent on the homogeneity of the landscape. In environments where there is little
resistance to the distribution of livestock in the upland (e.g., flat prairie), off site watering
systems and salt placement may be sufficient. In other terrain additional measures such as
herding, upland vegetation manipulation (fertilization, burning, reseeding) and permanent or
temporary fencing may be required (Kinch 1989). Depending on the time of year the riparian
area may be used and the type of terrain, shade and/or shelter facilities in the upland may also
effectively distribute livestock. The entry point of the livestock herd may also impact the
riparian area. Turning cattle into a field away from the riparian area will delay the impact to the
system if water is provided off-stream.

Most en